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direct into alternating current. A frequent case arises. where the energy of falling water is electrically transmitted at hitfh pressure to a distant city, and there distributed as direct current. Another instance occurs when an electric railway, too long to be led with direct current at 500 volts from a single generating station, has one or more sub-stations along: its line, where alternating current, developed at the main power plant, is received at high pressure and transformed tt) the voltage of distribution. After this energy is-reduced in pressure it must still be converted to direct current, in the great majority of instances. Sometimes a factory or mine, drawing its supply of electrical energy from a direct-current system, requires alternating current to drive imlurtion motors in places much exposed to dirt and water, or that must be free from sparks. Here again the conversion of energy is required. In general there are three ways in which alternating current may be converted to direct, or direct current to alternating; that is by the use of motor dynamos, double-wound dynamos or of rotary converters, The motor dynamo consists simply of a motor and a dynamo mechanically connected. The motor may be adapted to receive either alternating or direct current, and tine dynamo may be designed to deliver either sort. Obviously this combination of two machines may be made to convert either alternating into direct, or direct into alternating" current, with any desired range in voltage or number of phases, since the windings of the two are entirely separate. Efficiency for the motor dynamo must be lower than that of either machine alone of the two that go to make it up. Thus If the motor and the dynamo employed each have an efficiency of 90 per cent, the complete motor dynamo can have an efficiency of only .90x.90=81 per cent. As the output of the motor dynamo is a little less than half of the combined capacity of the two machines that compose it, its weight and first cost per unit of capacity is high.
In the double-wound dynamo there is a single magnet frame and armature core, but the armature core is provided with two entirely distinct windings, insulated from each other. One of these winding's may receive either alternat-

